The predictions of the Hawking effect on graphene, are based on the possibility to obtain very specific shapes, e.g., the Beltrami pseudosphere, that should recreate, for the pseudoparticles of graphene, conditions related to those of a spacetime with an horizon. What we are first trying [9] is to obtain a clear picture of what happens to N classical particles, interacting via a simple potential, e.g., a Lennard-Jones potential, and constrained on the Beltrami. This will furnish important pieces of information on the actual structure of the membrane. In fact, is well known from similar work with the sphere (that goes under the name of "generalized Thomson problem", see, e.g., [10] ) that defects will form more and more, and their spatial arrangements are highly non trivial, and follow patterns related to the spontaneous breaking of the appropriate symmetry group [11] . Once the coordinates of the N points are found in this way, we need to simulate the behaviors of Carbon atoms arranged in that fashion, hence we essentially change the potential to the appropriate one, and perform a Density Functional type of computation. The number of atoms we can describe this way is of the order of 10 3 , highly demanding computer-time wise, but still too small for the reaching of the horizon. Nonetheless, the results obtained will be important to refine various details of the theory. We need to go further, towards a big radius of curvature r, when the Hawking effect should be visible.
Any serious attempt to understand Quantum Gravity has to start from the Hawking effect. That is why black holes are at the crossroad of many of the speculations about the physics at the Planck scale. From [6] a goal that seems in sight is the realization of reliable set-ups, where graphene well reproduces the black-hole thermodynamics scenarios, with the analogue gravity of the appropriate kind to emerge from the description of graphene's membrane. The lattice structure, the possibility to move through energy regimes where discrete and continuum descriptions coexist, and the unique features of matter fields whose relativistic structure is induced by the spacetime itself, are all issues related to Quantum Gravity [12] that can be explored with graphene.
Many other tantalizing fundamental questions, can be addressed with graphene. To mention only two: There are results of [13] , that point towards the use of graphene to have alternative realizations of Supersymmetry, and there are models of the Early Universe, based on (2+1)-dimensional gravity [14] , where graphene might also play a role.
We are lucky that these "wonders" are predicted to be happening on a material that is, in its own right, enormously interesting for applications. Hence there is expertise worldwide on how to manage a variety of cases. Nonetheless, the standard agenda of a material scientist is of a different kind than testing fundamental laws of Nature. Therefore, let us conclude by invoking the necessity of a dedicated laboratory, where condensed matter, and other low energy systems, are experimentally studied with the primary goal of reproducing phenomena of the fundamental kind.
For the reasons outlined above, graphene is a very promising material for this purpose.
